Introduction {#s1}
============

Mantle cell lymphoma (MCL) comprises around 3-10% of non-Hodgkin lymphoma sub-types. It originates from the proliferation of mature B cells in the mantle zone of lymphoid follicles. Hallmarks of diagnosis that have been historically well known are translocation (11:14) and cyclin D1, the former causing overexpression of the latter \[[@R01], [@R02]\]. Over the time, CD5 and recently SOX11 have also become an essential part of the diagnosis \[[@R03], [@R04]\]. While classically known to be a nodal disease, it frequently affects extranodal sites such as bone marrow, gastrointestinal tract and Waldeyer's ring, but skin, orbit and CNS are rarely involved.

MCL predominantly occurs in older males, frequently presenting at a widespread stage and has an aggressive clinical course. According to a study, around 70% have bone marrow invasion and 80% of patients are at stage III or IV with enlarged lymph nodes at the time of diagnosis \[[@R05]\]. Although it typically involves lymph nodes, involvement of extranodal organs is not uncommon. Systemic MCL generally has a poor median survival of 3 - 6 years after diagnosis \[[@R06]\].

Case Report {#s2}
===========

A 53-year-old female initially presented with pancytopenia, adenopathy and splenomegaly and was diagnosed with stage IV MCL. She was in complete remission after six cycles of rituximab and bendamustine. Within 4 weeks of the last cycle, she presented with blurry vision, diplopia and an erythematous nodular rash of the left breast. Skin biopsy showed lymphoma infiltrates positive for B-cell markers (CD20, CD79a, and PAX5), CD3, CD5, CD10, BCL2, BCL6 and cyclin D1, and exhibiting a Ki67 proliferation index approaching 100% ([Figs. 1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}). MRI of the orbits exhibited bilateral optic nerve sheath involvement, while brain MRI showed enhancement within intraconal aspect of right orbit, suggestive of orbital lymphoma. CSF cytology further confirmed MCL, cells positive for CD19, CD20, CD22, CD5 and cyclin D1 on immunohistochemistry ([Fig. 3](#F3){ref-type="fig"}). Flow cytometry revealed 93% of cells comprised of B cells with kappa light chain restriction and immunophenotype positive for CD5, CD10, CD19, CD20 and CD22, suggestive of CD5^+^ clonal lymphoproliferative disorder, consistent with diagnosis of MCL.

![Histopathology of the skin on biopsy with × 4, × 20 and × 100 magnifications in (a), (b) and (c), respectively, demonstrating dense infiltrate of atypical lymphoid cells distributed throughout the dermis and subcutis. The atypical lymphocytes appear as small to medium sized, contain scant cytoplasm, and have hyperchromatic nuclei with irregular nuclear contours and occasional indistinct nucleoli. There are scattered apoptotic bodies and occasional mitotic figures.](jh-07-038-g001){#F1}

![Immunostain of skin biopsy: (a) expression of CD5 by neoplastic cells (× 4); (b) expression of CD20 (× 4); (c) expression of cyclin D1 by the malignant lymphoid cells (× 4).](jh-07-038-g002){#F2}

![CSF cytology with × 10 and × 100 magnifications in (a) and (b), respectively, showing cells suspicious for lymphoma which stained positive for cyclin D1 immunostain.](jh-07-038-g003){#F3}

At the time of relapse, she continued to be in complete hematologic remission with no evidence of adenopathy or splenomegaly on imaging and completely normal counts.

The patient was immediately started on intrathecal cytarabine and methotrexate (initially twice a week, then weekly) along with ibrutinib. She was also initiated R-CHOP for the MCL relapse. Repeat CSF cytology done after 10 days of initiation of chemotherapy did not detect any lymphoma cells. Her skin lesions completely resolved and her visual symptoms have improved as well in 2 weeks. Patient is currently continuing on the above stated treatment.

Discussion {#s3}
==========

MCL exists in four cytogenetic variants: blastoid, pleomorphic, small-cell and marginal zone-like. Among these, blastoid and pleomorphic variants have been generally associated with morbid prognosis and incurability \[[@R07]\]. The blastoid variant is found in 10-30% of those diagnosed with MCL and has a shorter median survival time than classical type (15 vs. 45 months) \[[@R05], [@R08], [@R9]\]. The skin involvement, even if rare, has been more frequently reported in the blastoid variant of MCL \[[@R02]\]. MCL appears as monomorphic, small-to-medium-sized lymphoid cells with irregular nuclear contours on microscopy \[[@R10]\], while the blastoid variant exhibits lymphoblast-like cells with dispersed chromatin and high mitotic rate (approximately 20 - 30/high power field (HPF)) \[[@R05]\].

Immunophenotyping is an important component of the diagnosis, which involves testing for the characteristic translocation (11:14), which causes a juxtaposition of the *CCND-1* gene, a gene that encodes for cyclin D1 on chromosome 11 with the immunoglobulin heavy chain gene on chromosome 14 \[[@R01]\]. This results in overexpression of cyclin D1, which serves as a positive signal for transition to the S phase \[[@R02]\]. Similar to translocation (11:14), cyclin D1 is characteristic to MCL and is expressed in more than 60-70% of cases of MCL but also can be positive in 4% of B-cell chronic lymphocytic leukemia/small lymphocytic lymphoma (B-CLL/SLL) \[[@R11]\]. The lymphoma is usually positive for B-cell markers, like CD79a, CD19, CD20, CD22 and CD5 as well as usually negative for CD10, CD23 and BCL-6 \[[@R9]\]. CD5 immunoreactivity helps differentiate MCL from other B-cell lymphomas such as follicular or marginal zone lymphomas but it can be absent in 10-30% of all MCL cases. In such instances, cyclin D1 testing by fluorescence *in situ* hybridization can help diagnose MCL \[[@R03], [@R12]\]. Rarely cyclin D1 and the (11; 14) translocation can also be absent in MCL, in which case SOX 11, a novel marker reported to be present in 90% of MCLs and in all cyclin D1-negative MCLs can be helpful \[[@R04], [@R13]\].

While involvement of extranodal organs is common in MCL, it is most frequently found in bone marrow and gastrointestinal tract, while MCL in skin or orbit is quite rare and almost always found in disseminated disease, comprising around 17% of patients with IV stage disease. Upon review of the literature, only 24 case reports of MCL affecting skin were found, of which 19 patients had stage IV disease with involvement of the lymph nodes and the bone marrow at the time of diagnosis. Six of the 24 patients involved skin at a relapse with no evidence of systemic involvement, most presenting 6 months to 3 years after the diagnosis \[[@R14]\].

Most commonly affected areas were the trunk followed by the face, arms, legs, thighs and the abdomen \[[@R08], [@R9]\]. Commonly observed skin lesions include nodules, macules, tumoral plaques and subcutaneous infiltrations \[[@R08], [@R14]\]. The average age of the patients with cutaneous MCL was 64.4 years (range: 22 - 89 years), with male to female ratio of 19: 5 \[[@R14]\].

Patients who developed skin lesions with widespread MCL typically had a poor prognosis with high mortality despite aggressive chemotherapy. Of the 24 cases, 11 patients achieved a complete remission and no recurrence was observed during a follow-up period \[[@R14]\].

When MCL involves the eye, it is most commonly found in orbit and ocular adnexa \[[@R10]\]. When a malignancy occurs at these sites, it is most likely to be a B-cell non-Hodgkin's lymphoma (NHL) than any other type. Lymphomas at the orbit or ocular adnexa constitute around 1-2% of lymphomas and about 8% of the extranodal lymphomas \[[@R15]-[@R17]\]. Marginal zone lymphoma comprises approximately 80-90% of the NHLs in these areas \[[@R15], [@R18], [@R19]\]. Less common types include follicular lymphoma, diffuse large B-cell lymphoma, plasmacytoma, lymphoplasmacytic lymphoma \[[@R15], [@R18]\] and MCL, the latter constituting of only 1-9% of all lymphomas in the region \[[@R10], [@R12]\].

Due to the aggressive nature of MCL and usual presentation at an advanced stage, prognosis is already poor and there is no curative treatment. For the treatment of MCL, a combination of rituximab with cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) had been a standard of care for a long time until regimens such as bendamustine and rituximab (BR) were tried and started being preferred due to favorable side effect profile and superior progression-free survival (PFS) compared to R-CHOP \[[@R20]\]. Aggressive induction regimens such as rituximab plus cyclophosphamide, doxorubicin, vincristine, and dexamethasone alternating with high-dose cytarabine and methotrexate (R-HyperCVAD) and the Nordic regimen using high-dose R-CHOP alternating with rituximab plus high- dose cytarabine have been preferred in young, healthy patients \[[@R21], [@R22]\]. Stem cell transplant is usually preferred after the consolidation chemotherapy since it has demonstrated a prolonged disease-free survival \[[@R23], [@R24]\].

Various systemic and local chemotherapeutic strategies have been employed in MCL that secondarily involves eye and skin. Not many treatment options have shown promising results but the commonly used regimens include cyclophosphamide, vincristine, prednisone (CVP); cyclophosphamide, hydroxyl-daunorubicin, vincristine, prednisone (CHOP); and mitoxantrone, chlorambucil, and prednisone \[[@R25]\]. As evident by the Rasmussen study, survival was better in patients receiving rituximab in combination with other regimens than those without rituximab likely secondary to its immune effect, that is anti-CD20 activity (5-year overall survival (OS): 83% versus 8%) \[[@R10]\]. Bone marrow transplantation has also shown promising results in some cases \[[@R10], [@R12]\]. Proteasome inhibitors (bortezomib), mTOR inhibitors (temsirolimus), and immunomodulatory drugs (lenalidomide) are other treatment options with growing use in MCL, especially for patients who have failed first-line regimens \[[@R26]\]. The Bruton's tyrosine kinase (BTK) inhibitor, ibrutinib, was recently introduced for use in those who had received at least one prior therapy and present with a relapse \[[@R27]\]. However, the role of these regimens in skin and ocular MCL is yet to be evaluated.

When MCL involves the eye, the patient usually has an established diagnosis of the lymphoma and in the rare cases when it is primary it is almost always stage IV \[[@R16]\]. In a study performed by Nola et al, median PFS was reported to be 12 months, with a median OS of 57 months, with almost all cases complicated by recurrences \[[@R18]\].

Additional markers of poor prognosis in ocular MCL include increased mitotic activity (\> 20 mitoses/HPF), involvement of other organs and genetic changes such as the P53 mutation and deletion of P16 \[[@R06], [@R12]\]. Moreover, Rasmussen et al expressed that patients with primary ocular MCL had better survival compared to patients with involvement of orbit after an established diagnosis of MCL (51 months vs. 43 months), likely secondary to the bone marrow involvement which was more common in the latter group of patients \[[@R10]\].

In a study, five of 22 patients (22%) developed CNS infiltration of MCL during a follow-up period of 7 years. All of these patients presented with poor histologic subtypes and advanced disease, with most presenting as resistant disease or relapse with disseminated disease \[[@R28]\].

In our case, we had skin, CNS and ocular involvement at relapse. Given that ibrutinib can penetrate the blood-brain barrier, it was used in combination with R-CHOP to help with initial cytoreduction along with intrathecal treatment for her CNS disease. A good initial response was seen in terms of resolution of her skin lesions, negative CSF cytology and improvement in her visual symptoms.

Conclusion {#s3a}
----------

MCL is a rapidly progressing lymphoma which when it involves skin, orbit or CNS, suggests disseminated disease. Involvement of all three of these organs, although rare, significantly worsens the outcome. While our patient had prior diagnosis of the lymphoma, a high suspicion was necessary to look for rare presentations of this disease relapse. Treatment for MCL is evolving, which further limits options when it involves extranodal sites and these less common organs. Randomized trials need to be done to evaluate specific therapy for uncommon presentations such as the one we have described.
